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This paper examines the job creation potential of the four main sectoral growth tar-
gets in the Food Harvest 2020 (FH2020) development plan for Irish agriculture, name-
ly the growth targets for milk, beef, sheep and pigs. As well as the direct employment 
that would be created from an increase in activity in the agriculture sector, there would 
be a knock-on benefit for the rest of the economy arising out of the linkages between 
agriculture and other economic sectors, as well as the spending of those additionally 
employed on goods and services produced in the economy. Commonly this is described 
as the multiplier impact. Two scenarios are simulated using different assumptions to 
assess how employment will respond to increased output. The first scenario shows the 
effects of the four shocks calculated using average or direct employment coefficients. 
The second scenario calculates the effects using marginal employment coefficients 
estimated using an econometric model of the output-employment relationship. Our 
results are sensitive to the choice of coefficients used to simulate the employment 
potential of the FH2020 targets. Based on our preferred scenario using marginal 
employment coefficients, we estimate that achieving the FH2020 targets will create at 
least an additional 16,500 jobs in the Irish economy.
Keywords: agriculture; employment elasticity; Ireland; social accounting matrix analysis
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Introduction
The current economic crisis has had a 
greater negative impact on the Irish econ-
omy compared to many other European 
Union (EU) Member States. Between 
2007 and 2010, Gross National Product 
(GNP) per head fell by 14.7% while there 
was a similar fall in Gross National Income 
(GNI) per head. This brought GNP and 
GNI per head back to their 2000 lev-
els. Prior to the economic crisis, Ireland’s 
unemployment rate was around 4% while 
in August 2013 it was over 13% (CSO 
2013) with a peak of 14% reached in 2011 
(NESC 2011). Government policy rec-
ognises that Ireland’s economic recovery 
must be export-led, and recent export 
performance in goods and services has 
been encouraging particularly in phar-
maceuticals, medical equipment, food, 
computer services and business services. 
Nonetheless, growth in exports does not 
necessarily translate, at least in the short 
run, into growth in jobs, in part because 
many of the export sectors have relatively 
low linkages with the rest of the economy. 
The agri-food sector is an exception in that 
previous research indicates it has both high 
forward and backward linkages with other 
sectors in the economy (Riordan 2008).
The Irish Government has set ambitious 
targets for growth in this sector in its Food 
Harvest 2020 (FH2020) report (DAFF 
2010b). These include: (i) an increase in 
the value of primary output in the agricul-
ture, fisheries and forestry sector of 33% 
compared to the 2007–2009 average; (ii) 
an increase in the output of the agri-food, 
fisheries and wood products processing 
sector of 40% compared to 2008; (iii) and 
an increase in exports of 42% compared 
to the 2007–2009 average (DAFF 2010b). 
The FH2020 objective is to achieve these 
growth targets by 2020.
This paper investigates the economic 
effects of the FH2020 targets for growth 
in the Irish agriculture sector relative 
to the size of the sector in the period 
2007–2009. The agri-food sector is pre-
dominantly rural-based and growth in 
this sector is particularly important for 
the rural economy, but it is also impor-
tant for the economy more widely given 
the recessionary effects elsewhere in the 
economy. However, the extent to which 
achieving these targets would contribute 
to additional employment is an empirical 
question which requires further analysis. 
We undertake this analysis using a model 
which is representative of the economy in 
2005, since this is the most recent date for 
which all the required data are available.
The calculation of input-output multi-
pliers to capture the direct and indirect 
effects of changes in final demand began 
in Ireland with the early work of Copeland 
and Henry (1975). Multiplier analysis has 
been widely applied to assess the eco-
nomic importance of particular industries 
in Ireland (Norton 1982; O’Hagan and 
Mooney 1983; Fáilte Ireland National 
Tourism Development Authority 2008; 
Clancy and Scheer 2012; Morrissey 
and O’Donoghue 2013, among others). 
Indeed, the widespread use of multipliers 
to expand our understanding of the eco-
nomic importance of a sector in consul-
tancy studies and by lobby groups seeking 
to stress the importance of their industry 
to the economy and to justify receiving 
special incentives, has brought multiplier 
analysis into a state of disrepute. During 
the brief period of full employment in 
the Irish economy in the mid-2000s the 
assumption of unemployed resources nec-
essary to justify the use of multiplier 
estimates to influence investment alloca-
tion clearly did not apply. The criticism 
attached to multiplier analysis is only 
partially justified, however. Multiplier 
estimates properly interpreted can give 
important insights into the structure of 
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the economy and the ‘embeddedness’ of 
different sectors. It is also a useful tool 
in helping to trace the total impacts of 
changes in the structure of the economy. 
For example, O’Doherty and Tol (2007) 
developed an environmental input-output 
model to estimate the short-run response 
of emissions and resource use to changes 
in consumption and production patterns 
in Ireland.
The relationship between economic 
growth and employment, or the employ-
ment intensity of growth, has been the 
focus of many researchers over time [for 
a small selection, see Islam and Nazara 
2000; Kapsos 2005; Wang (2010)]. Other 
researchers have investigated the employ-
ment effects of changes in trade flows, 
using input-output models to capture not 
only the direct employment effects of 
changes in exports and imports, but also 
their indirect and induced effects (Wood 
1994). Research (Driver, Kilpatrick and 
Naisbitt 1985; 1988) has found that using 
direct employment coefficients (defined 
as the average employment intensity of 
a unit of output) together with an input-
output model overestimates the employ-
ment effects of changes in final demand 
compared with marginal employment 
coefficients (defined as the employment 
intensity of an incremental unit of output).
In this paper both average and marginal 
employment coefficients are estimated 
and used with a social accounting matrix 
multiplier analysis to simulate the impact 
of meeting the FH2020 agriculture targets 
on employment in the Irish economy. 
This analysis focuses on the four main 
agricultural sector output growth targets 
in FH2020, namely the growth targets 
for milk, beef, sheep and pigs. Two sets 
of results are presented: a higher-end 
estimate of 40,591 jobs and a lower-end 
estimate of 16,385 jobs could be cre-
ated if the FH2020 targets are met. This 
range of estimates is a function of using 
both average and marginal employment 
coefficients, respectively, to assess the 
employment consequences of growth 
in line with the FH2020 targets. The 
employment potential identified from the 
analysis with marginal employment coef-
ficients, of around 16,500 jobs, should 
be seen as the plausible outcome if the 
FH2020 targets are met. We argue that the 
employment growth estimates based on 
marginal employment coefficients provide 
a better estimate of the likely outcome 
than those based on average employment 
coefficients.
The rest of the paper is organised as fol-
lows. The methodology, data and shocks 
implemented in the model are presented 
in section 2, the scenarios and results 
are discussed in section 3 and section 4 
concludes.
Methodology, Data and Shocks
This paper uses a 2005 social accounting 
matrix (SAM) for Ireland with a particular 
focus on the agri-food sector and a multi-
plier analysis to assess the impact of the 
FH2020 targets on the wider economy. 
The AgriFood-SAM (Miller et al. 2011) 
has 12 primary agricultural sectors and 
10 food processing sectors, plus another 
53 manufacturing and services sectors. 
The SAM can be manipulated to examine 
the impact of an expansion of a particular 
sector on the wider economy and it then 
becomes a model capable of examining 
the impact of an initiative such as FH2020. 
Using the disaggregated AgriFood-SAM 
and a multiplier analysis, employment 
changes are simulated as a result of the 
achievement of the FH2020 targets.
The advantage of using a SAM is that it 
not only captures the initial output effects 
of achieving the FH2020 targets but also 
the total effects of those changes. The 
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total effects are defined as the direct, indi-
rect and induced effects of the increase in 
agricultural output found from a model 
(the AgriFood-SAM) that is closed with 
respect to households (Miller et al. 2011). 
The indirect effects capture the additional 
domestic output needed to provide the 
inputs to support the increase in pri-
mary agricultural output. The induced 
effects account for the impact of house-
hold spending due to increased household 
income. Concentrating on just the direct 
effects of meeting the FH2020 targets 
alone would substantially underestimate 
the likely employment impacts of increas-
ing agricultural output.
Shocks
The FH2020 targets examined are a mix-
ture of sectoral value growth targets (beef, 
sheep and pigs) and a specific sectoral 
volume growth target (for milk) to be 
achieved by 2020 compared with the aver-
age level of 2007 to 2009 production. The 
four main targets set in the FH2020 are 
as follows: (i) 50% increase in the volume 
of milk production; (ii) 20% increase in 
cattle output value; (iii) 20% increase in 
sheep/lamb output value; and (iv) 50% 
increase in pig output value.
In order to implement those shocks 
in the SAM multiplier model the results 
from the Food and Agricultural Policy 
Research Institute (FAPRI)-Ireland 2012 
partial equilibrium model (Donnellan and 
Hanrahan 2012) are used to simulate the 
sectoral activity level associated with the 
achievement of the targets in FH2020 
(details of this model are provided in 
Binfield et al. 2003, 2007, 2009). This simu-
lation interprets the value and volume 
targets set out in FH2020 so that volume 
shocks for four of the main agricultural 
sectors can be defined for this paper. The 
FAPRI FH2020 simulation assumes that 
the main targets in FH2020 are met.
Table 1 provides the shocks implement-
ed in the model. The FH2020 shocks 
target the output levels of the primary 
agricultural commodities. In a SAM mul-
tiplier model the exogenous (shock) vari-
able is final demand, hence the FH2020 
shocks are translated into the changes in 
final demand in the relevant processing 
sectors consistent with the targeted output 
increases in primary agriculture (i.e., the 
change in cattle output is modelled as a 
change in the final demand for beef pro-
ducts). We assume that all of the addition-
al primary production is processed and 
not exported in raw or live form, which is 
a reasonable assumption in current Irish 
circumstances. To obtain a 50% increase 
in milk output (€800 million) requires 
a final demand shock of €1,369 million 
transmitted through an increase in dairy 
processing output; a €250 million increase 
in cattle output requires a final demand 
increase of €442 million in beef process-
ing; a €16 million decrease in sheep out-
put requires a final demand decrease of 
€39 million in sheep processing; and a €90 
Table 1. The volume shocks implemented in the model to proxy the impact of achievement  
of the Food Harvest 2020 targets
Sector Volume shock 2020 
relative to 2007–2009 (%)
Value shock 
(euro millions)
Final demand shock 
(euro millions)
Milk output +50 +800 +1,369
Cattle output +9 +250 +442
Sheep output –7 –16 –39
Pig output +30 +90 +374
Source: Authors’ calculation.
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million increase in pigs output requires a 
final demand increase of €374 million in 
pig processing.
The assumed fall in the volume of 
sheep production requires some further 
comment. There has been a significant 
increase in the price of sheep meat in 
recent years, and the FAPRI-Ireland pro-
jections of sheep prices in 2020 are con-
siderably higher than the 2007–2009 base 
year level. This means that the FH2020 
value expansion target of 20% for sheep 
can be achieved with a sheep volume in 
2020 that is lower than that which existed 
in 2007–2009. Hence, the shock imple-
mented in the model, which is consis-
tent with the achievement of the FH2020 
growth target for sheep, represents a con-
traction relative to the volume of produc-
tion in 2007–2009. This assumption is not 
meant to be a projection of future sheep 
output, but is made to ensure that our 
volume changes are consistent with the 
output value targets in FH2020.
Average employment coefficients
In order to calculate the changes in 
employment in the agricultural and food 
sectors resulting from the FH2020 shocks 
applied, the initial employment figures for 
those sectors are calculated. The base year 
for the AgriFood-SAM for Ireland is 2005. 
We use the latest output and employ-
ment figures for 2008 where possible to 
simulate the impact of the FH2020 targets 
on employment, or otherwise the figures 
for 2005. The annual detailed enterprise 
statistics 1995–2008 dataset provided by 
Eurostat (2009) is used to obtain the 
number of employees and output in the 
food processing sectors for 2008 along-
side the Census of Industrial Production 
(CSO 2011a). For the agricultural sec-
tors the Annual Review and Outlook for 
Agriculture, Fisheries and Food (DAFF 
2010a) and the Management Data for 
Farm Planning (Teagasc 2005) are used 
to allocate the 2008 employment numbers 
for agriculture between the 12 agricultural 
sectors. The Output, Input and Income 
in Agriculture (CSO 2010) is the source 
for the output for the 12 agricultural sec-
tors for 2008. A detailed presentation of 
the method is provided in Miller et al. 
2011).
The average, or direct, employment 
coefficients are calculated as the ratio of 
employment to output for each individual 
sector in the AgriFood-SAM. Table 2 con-
tains the average employment coefficients, 
employment numbers and the output for 
the 22 agricultural and food sectors for 
2008. For the remaining 53 sectors, the 
most recent employment and output data 
refer to 2005. The output and employment 
numbers for the 53 non-agrifood sectors 
are taken from the 2005 Input-Output 
Tables (CSO 2009) and from the Census 
of Industrial Production (CSO 2011a), 
respectively. Table A1 in the Appendix 
provides the average employment coef-
ficients for all sectors in the economy for 
2005, plus the 22 agriculture and food sec-
tors for 2008.
Marginal employment coefficients
Typically, multipliers are a measure of the 
average knock-on (multiplier) impact of 
the expansion or contraction of a sector. 
In general, multipliers tend to be more 
valid for modelling the impact of small 
increases in production and become less 
reliable as the scale of the change in the 
economic activity being modelled becomes 
larger. This is because the assumption 
behind the multiplier analysis of unem-
ployed resources becomes more tenuous 
the more a sector expands. More of the 
needed new inputs have to be imported 
into the economy and/or outputs from 
other sectors must be shifted from exports 
and kept in the economy for use as inputs, 
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Table 2. Average (direct) employment coefficients in the agri-food sectors in 2008
NACE code Sectors Employment 
numbers
Total output 
million euro
Workers per million 
euro of domestic output
1 Milk 30,740 1,956 15.72
Cattle 68,337 3,282 20.82
Sheep 4,710 208 22.69
Pig 1,178 344 3.42
Poultry 1,073 193 5.57
Horses 1,556 212 7.34
Cereals 4,888 273 17.94
Fruit and vegetable 306 280 1.09
Sugar 0 0 0.00
Potatoes 684 75 9.08
Other crops 244 71 3.46
Fodder crops 1,082 979 1.11
Total 114,800 7,872
15 Beef meat 7,762 2,456 3.16
Pig meat 3,326 1,038 3.21
Poultry meat 1,802 582 3.09
Sheep meat 970 300 3.24
Fish and other fishing products 1,793 360 4.98
Fruit and vegetable 1,658 245 6.78
Dairy products 4,995 3,288 1.52
Animal feed 1,770 982 1.80
Other food products 11,286 8,984 1.26
Beverages 5,130 3,023 1.70
Total 40,492 21,258
Source: Authors’ calculations based on the Eurostat annual detailed enterprise statistics 1995–2008 dataset 
(2009), Census of Industrial Production 1994–2008 dataset (CSO 2011a), Teagasc NFS (2010) and Annual 
Review and Outlook for Agriculture, Fisheries and FoodDAFF (2010a).
Note: 2008 is the most recent year for which data are available on both employment numbers and output 
for all 12 primary agricultural and 10 food processing sectors. The AgriFood-SAM used in this model is 
based on 2005 data when there was still sugar production in Ireland. Sugar production ceased in Ireland as 
a result of the reform of the EU Common Market Organisation for sugar in 2005. The presence of a sugar 
sector in the model does not significantly influence the results as sugar has little input into any of the four 
sectors shocked in the model.
thus dampening the multiplier effect 
(Miller and Blair 2009, p. 246).
Related to this issue is that multiplier 
analysis usually assumes fixed proportion 
production functions. In other words, if 
milk output grows by 50% then the level 
of input usage is also assumed to grow 
by 50%. Similarly, output, employment 
and income are assumed to increase 
in the same proportions. The reality is 
likely to be different, for a number of 
reasons. For example, the growth in Irish 
milk production is envisaged to involve 
production efficiencies which mean that 
each unit of milk requires fewer pur-
chased inputs and less labour on the farm 
(a larger number of cows is managed per 
farm worker). There are also likely to be 
economies of scale at processing level. At 
the margin, sectoral employment would 
be expected to increase at a lower rate 
than the increase in output, given that a 
portion of the employment in the sector 
is not directly tied to production levels, 
e.g., supervisory and managerial roles. 
Increased output may be associated with 
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new capital investment which will often 
be more productive (i.e., less labour-
intensive) than the capital currently 
in use because it embodies technical 
change. Under employment, where the 
labour currently allocated to production 
at farm level is less than is required for 
the actual level of production, must also 
be considered since it is a feature of 
some parts of Irish agriculture. For all 
these reasons, if expansion in the output 
of a sector takes place it is unlikely to 
lead to a corresponding increase in the 
numbers employed. It is more likely to 
result in an increase in output per work-
er, in violation of the fixed proportions 
assumption implicit in the use of average 
employment coefficients. The marginal 
employment impact of the expansion of 
a sector will thus tend to be smaller than 
the average, so using the average (direct) 
employment coefficients will overstate 
the knock-on employment impact in this 
context.
Employment elasticities are a useful 
measure with which to capture the mar-
ginal relationship between output and 
employment growth (Islam and Nazara 
2000; Kapsos 2005). We estimate employ-
ment elasticities for most of the sectors in 
the AgriFood-SAM using a fixed effects 
model with an unbalanced panel. In some 
cases, the output and employment data 
are only available for more aggregated 
sectors than those in the AgriFood-SAM 
(e.g., NACE 02 and 03, NACE 10 to 
14, NACE 60 to 64). For these sectors, 
the group elasticities are assumed also 
to apply to the individual sectors within 
each group. In the case of the sectors 
NACE 23 and 36, 37, 41, 65, 66, 67, 75, 
80, 85, 90, 91 and 95 no data are avail-
able, hence, marginal elasticities can-
not be estimated. For these sectors, we 
assume zero marginal employment coef-
ficients in the simulations in the second 
scenario, taking a deliberately conserva-
tive view of the employment impacts 
using this approach.
The data used come from the Census 
of Industrial Production 1994–2008 (CSO 
2011a), the Economic Accounts for 
Agriculture 1994–2008 (CSO 2011b) and 
the Compendium of Irish Agricultural 
Statistics 2008, (DAFF 2009). Data 
are only available for some sectors for 
fewer than the 14 years period hence 
an unbalanced panel covering the period 
1995–2008 is constructed and used to 
estimate marginal employment elasticities 
for each sector. A feature of the data is 
that employment has generally declined 
across sectors despite increased output. 
This reflects ongoing technical change in 
each sector and needs to be accounted for 
in the estimation procedure.
The fixed effects model described 
by equation (1) is used to estimate the 
employment elasticity for each sector for 
the period 1995–2008 using annual data 
measured in constant 2006 commodity-
specific prices.
57
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Where 1it it itlnE E lnE −∆ = −ln  is the 
change in sectoral employment, 
1 1 2it it itlnY lnY lnY− − −∆ = −  is the lagged 
change in sectoral output and S is a sec-
tor dummy, subscript i and t denotes the 
sector and time, respectively. This fixed 
effects model controls for time invariant 
sector specific unobserved heterogeneity. 
Potential reverse causality is controlled 
for by using the lag of the output vari-
able in the model. After unit root test-
ing using the Augmented Dickey-Fuller 
(ADF) test, the first differences for 
employment and lagged output are used 
in the regression. Estimating the elastici-
ties using first differences is equivalent 
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to estimating the employment-output 
relationship in levels including a time 
trend to control for productivity change. 
Thus, the use of improved technologies 
or a change in the capital-labour intensi-
ty in the production process is taken into 
account. The elasticity for each sector 
is calculated by adding d to bi. Marginal 
employment coefficients are calculated 
using the mean values of employment 
and output for each sector i using the 
following equation:
 
i
i
i
i
i
E
E
Y
Y
ε
∆
= ∆
 
(2)
Where Ei is the sectoral employment 
and Yi is the sectoral output. Note that 
these marginal employment coefficients 
represent the effect of an incremental 
unit of output on employment holding 
technology constant. Continued technical 
progress and increased labour produc-
tivity will result in fewer jobs per unit 
of output, regardless whether output is 
increasing or not. The complete regres-
sion results for this specification are pre-
sented in Table A2.
Table 3 presents the marginal employ-
ment coefficients estimated for the 
22 agriculture and food sectors in the 
AgriFood-SAM (details of the full set of 
marginal coefficients for all sectors are 
available on request from the authors). 
The size of the estimated marginal 
employment coefficients is small, so it can 
be inferred that the increase in output 
is mainly due to factors such as capital 
investment, economies of scale or techno-
logical change rather than increases in the 
labour input. Increases in cattle and sheep 
production are more labour-intensive than 
increases in pig or poultry production, 
with dairy farming falling in between. 
However, at the processing level, increases 
in dairy throughput generate more jobs 
per million euro of additional output than 
increases in meat throughput. Within the 
meat sector, increases in pig meat and 
poultry meat processing are more suc-
cessful at creating jobs than increases in 
throughput of sheep and particularly beef, 
indicating that on average these sectors 
are more labour-intensive at the margin 
than is the beef sector.
The results using both average and 
marginal employment coefficients are now 
used to estimate the job potential of the 
FH2020 growth targets and their impacts 
on each sector represented in the 2005 
AgriFood-SAM for Ireland.
Scenarios and Results
Employment effects of changes in 
 agricultural output
Two scenarios are simulated using differ-
ent assumptions to see how employment 
might respond to increased agricultural 
output. Scenario 1 shows the effects of 
meeting the four sectoral FH2020 targets 
using average employment coefficients. 
These are based on 2008 employment 
coefficients for the 22 agricultural and 
food processing sectors and 2005 employ-
ment coefficients for the remaining sec-
tors in the economy. Scenario 2 shows the 
effects of meeting the four targets using 
the econometrically-estimated marginal 
employment coefficients in Section 2.
Table 4 shows the results based on 
Scenario 1. The total output changes aris-
ing from the FH2020 targets and the asso-
ciated final demand changes are presented 
in columns 2 to 9 of Table 4. Column 10 
shows the average jobs coefficients cal-
culated as the ratio of the numbers of 
workers to output in each sector, which 
are the same figures presented in Table 1. 
Columns 11 to 14 give the total change 
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Table 3. Employment elasticity and marginal employment coefficients for agriculture and food sectors
Sectors Employment elasticity Marginal coefficient 
(per million euro output)
(1995–2008)
(1) (2) (3)
Milk 0.238 6.018
Cattle 0.258 11.279
Sheep 0.244 10.664
Pigs 0.256 4.615
Poultry 0.258 4.653
Horses 0.269 1.204
Cereals 0.277 1.242
Fruit & veg. 0.229 1.729
Sugar 0.257 1.938
Potatoes 0.229 2.917
Other crops 0.300 3.821
Fodder crops 0.256 3.870
Beef meat 0.256 0.086
Pig meat 0.289 0.619
Poultry meat 0.294 0.630
Sheep meat 0.262 0.289
Fish and fishing products 0.235 0.259
Fruit and vegetable 0.263 2.954
Dairy products 0.230 2.587
Animal feed 0.229 1.937
Other food products 0.249 2.103
Beverages 0.254 1.933
Source: Authors’ calculation. Employment elasticities and significance levels are reported in Appendix, 
Table A2.
in employment given the final demand 
shock by multiplying the average employ-
ment coefficient by the change in output 
for each sector. The rightmost column 
presents the sum of the additional employ-
ment generated in each sector. For exam-
ple, an expansion in milk output by 50% 
will lead to an increase in the numbers 
engaged in milk production at farm level 
by 12,575 workers. This will also have an 
indirect effect through the increase in 
the numbers of workers in the dairy food 
processing sector by 2,110 workers plus 
8,367 workers in the other sectors of the 
economy. Similarly, the table shows the 
direct and indirect effects (including the 
effects induced by additional household 
spending) if the targets for cattle, sheep 
and pig production are met. In total, 
assuming that employment would expand 
proportionately to output, the FH2020 
targets would generate an additional 
38,000 jobs in this scenario. Over half of 
these additional jobs would be created as a 
result of the expansion in milk production.
Table 5 reports the results of Scenario 2, 
using the econometrically-estimated mar-
ginal employment coefficients in Table 3. 
There is a significant difference between 
the results of Scenario 1 and Scenario 2. 
For example, a 50% increase in milk out-
put generates 4,814 jobs in the primary 
sectors and indirectly generates 2,922 jobs 
through the dairy processing sector and 
158     IRISH JOURNAL OF AGRICULTURAL AND FOOD RESEARCH, VOL. 53, NO. x, 2014
Ta
bl
e 
4.
 S
ce
na
ri
o 
1.
 E
m
pl
oy
m
en
t 
ef
fe
ct
 o
f 
th
e 
Fo
od
 H
ar
ve
st
 2
02
0 
ta
rg
et
s 
us
in
g 
av
er
ag
e 
em
pl
oy
m
en
t 
co
ef
fi
ci
en
ts
Se
ct
or
s 
 (
1)
O
ut
pu
t c
ha
ng
es
 a
ri
si
ng
 fr
om
 F
H
20
20
 ta
rg
et
s
A
ve
ra
ge
 
em
pl
oy
m
en
t 
co
ef
fic
ie
nt
 
pe
r 
€
1 
m
ill
io
n 
do
m
es
tic
 
ou
tp
ut
  (
10
)
To
ta
l e
m
pl
oy
m
en
t c
ha
ng
e
To
ta
l 
ch
an
ge
s 
(1
5)
50
%
 
in
cr
ea
se
 
in
 m
ilk
 
ou
tp
ut
 
vo
lu
m
e 
(2
)
C
ha
ng
e 
in
 o
ut
pu
t 
(€
m
) 
(3
)
9%
 
in
cr
ea
se
 
in
 c
at
tle
 
ou
tp
ut
 
vo
lu
m
e 
(4
)
C
ha
ng
e 
in
 o
ut
pu
t 
(€
m
) 
(5
)
7%
 
de
cr
ea
se
 
in
 s
he
ep
 
ou
tp
ut
 
vo
lu
m
e 
(6
)
C
ha
ng
e 
in
 o
ut
pu
t 
(€
m
) 
(7
)
30
%
 
in
cr
ea
se
 
in
 p
ig
s 
ou
tp
ut
 
vo
lu
m
e 
(8
)
C
ha
ng
e 
in
 o
ut
pu
t 
(€
m
) 
(9
)
50
%
 
in
cr
ea
se
 
in
 m
ilk
 
ou
tp
ut
 
vo
lu
m
e 
(1
1)
9%
 
in
cr
ea
se
 
in
 c
at
tle
 
ou
tp
ut
 
vo
lu
m
e 
(1
2)
7%
 
de
cr
ea
se
 
in
 s
he
ep
 
ou
tp
ut
 
vo
lu
m
e 
(1
3)
30
%
  
In
cr
ea
se
  
in
 p
ig
s 
ou
tp
ut
 
vo
lu
m
e 
(1
4)
M
ilk
80
0.
00
30
.4
8
–0
.2
1
1.
45
15
.7
2
12
,5
75
47
9
–3
23
13
,0
74
C
at
tle
4.
89
25
0.
00
–0
.1
4
0.
99
20
.8
2
10
2
5,
20
6
–3
21
5,
32
5
Sh
ee
p
0.
88
0.
42
–1
6.
00
0.
14
22
.6
9
20
10
–3
63
3
–3
30
Pi
gs
1.
14
0.
59
–0
.0
3
90
.0
0
3.
42
4
2
0
30
8
31
4
Po
ul
tr
y
0.
97
0.
52
–0
.0
3
0.
17
5.
57
5
3
0
1
9
H
or
se
s
0.
31
0.
13
–0
.0
7
0.
09
7.
34
2
1
–1
1
3
C
er
ea
ls
18
.7
1
18
.1
6
–0
.4
9
9.
98
17
.9
4
33
6
32
6
–9
17
9
83
2
Fr
ui
t &
 v
eg
et
ab
le
5.
16
3.
71
–0
.1
6
1.
22
1.
09
6
4
0
1
11
Su
ga
r
2.
03
0.
88
–0
.0
4
0.
27
0.
00
0
0
0
0
0
Po
ta
to
es
1.
36
0.
73
–0
.0
4
0.
22
9.
08
12
7
0
2
21
O
th
er
 c
ro
ps
8.
66
15
.5
6
–0
.1
6
0.
11
3.
46
30
54
–1
0
84
Fo
dd
er
 c
ro
ps
29
.6
3
44
.4
0
–1
.2
2
17
.2
1
1.
11
33
49
–1
19
10
0
B
ee
f m
ea
t.
7.
26
44
1.
78
3.
77
–0
.2
0
1.
31
3.
16
23
1,
40
8
–1
4
1,
43
4
Pi
g 
m
ea
t.
6.
30
3.
23
–0
.1
7
37
4.
33
1.
01
3.
21
20
10
–1
1,
20
3
1,
23
3
Po
ul
tr
y 
m
ea
t
3.
67
1.
90
–0
.1
0
0.
60
3.
09
11
6
0
2
19
Sh
ee
p 
m
ea
t
1.
76
0.
91
–3
8.
57
–0
.0
5
0.
29
3.
24
6
3
–1
25
1
–1
15
F
is
h 
&
fis
hi
ng
 p
ro
du
ct
s
2.
68
1.
32
–0
.0
7
0.
42
4.
98
13
7
0
2
22
Fr
ui
t &
 v
eg
et
ab
le
4.
50
2.
39
–0
.1
3
0.
71
6.
78
31
16
–1
5
51
D
ai
ry
 p
ro
du
ct
s
1,
36
9.
13
20
.1
0
10
.7
3
–0
.5
8
3.
96
1.
52
2,
11
0
16
–1
6
2,
13
2
A
ni
m
al
 F
ee
d
88
.0
0
57
.4
9
–3
.1
5
34
.8
0
1.
80
15
9
10
4
–6
63
31
9
O
th
er
 fo
od
 p
ro
du
ct
s
10
1.
76
43
.3
4
–2
.1
5
12
.4
5
1.
26
12
8
54
–3
16
19
5
B
ev
er
ag
es
11
.1
0
6.
47
–0
.4
5
2.
07
1.
70
19
11
–1
4
33
O
th
er
 s
ec
to
rs
1,
38
4.
99
74
1.
68
–4
5.
74
45
0.
83
7,
40
8
3,
82
2
–2
53
2,
69
0
13
,6
67
To
ta
l a
ll 
se
ct
or
s
2,
50
6
1,
23
9
–7
1
63
0
23
,0
52
11
,5
97
–7
72
4,
55
2
38
,4
30
So
ur
ce
: A
ut
ho
rs
’ c
al
cu
la
tio
ns
.
N
ot
e:
 T
he
 r
ep
or
te
d 
ch
an
ge
s 
in
 o
ut
pu
t i
n 
ea
ch
 s
ec
to
r 
ar
e 
th
e 
re
su
lt 
of
 th
e 
di
re
ct
, i
nd
ir
ec
t a
nd
 in
du
ce
d 
im
pa
ct
s 
of
 th
e 
in
iti
al
 c
ha
ng
es
 in
 fi
na
l d
em
an
d 
ar
is
in
g 
fr
om
 
th
e 
F
H
20
20
 ta
rg
et
s.
 MILLER ET AL.: EMPLOYMENT EFFECTS OF FOOD HARVEST 2020 159
another 2,411 in other sectors of the 
economy. Overall, a total of 10,147 jobs 
are created in the economy in this scenario 
if the FH2020 milk output target is met. 
Taking account also of the other sectoral 
targets, we estimate that a total of 16,000 
additional jobs would be created in the 
Irish economy if all the FH2020 targets 
were met.
Thus, depending on the assumption 
made regarding the employment inten-
sity of additional output, one can con-
clude that meeting the FH2020 targets 
would create between 16,045 and 38,430 
additional jobs. For the reasons enumer-
ated previously, our preferred estimate 
is the lower figure, because it takes into 
account the observed relationship between 
employment and output increases in the 
past. Increased output is almost never 
associated with a proportionate increase 
in employment, either because it requires 
capital investment which embodies more 
productive and less labour-intensive tech-
nologies, or because there are economies 
of scale in labour use, or because there is 
currently underemployment at farm level 
which allows additional output to be pro-
duced without requiring the employment 
of additional workers. However, we rec-
ognise that the empirically-estimated rela-
tionship from the past may not necessarily 
hold in the future, and the scenario results 
using the average employment coefficients 
can be interpreted as an upper bound on 
the likely employment effects of meeting 
the FH2020 targets.
Employment effects of higher prices
In addition to the effect of the change 
in employment due to the change in the 
volume of final demand, we would expect 
to see a change in employment also due to 
the change in prices. The SAM multiplier 
model is a fixed price model and does not 
account for the change in prices forecast 
by the FAPRI model. In other words, if 
final demand is projected to increase by 
10% and this is all due to a change in 
price, then the model cannot capture the 
employment effects on the economy, as 
this is not an increase in output volume. 
However, an increase in prices of the four 
main commodities for which growth tar-
gets are set in FH2020 is translated into 
an increase in farm household income and 
the additional impact of this increase in 
household expenditure on employment 
can also be simulated.
To capture the re-spending of higher 
household incomes due to the exoge-
nous commodity price increase, the price 
changes for the four primary agricultural 
sectors and some of the inputs provided 
by the FAPRI-Ireland model (Table 6) 
are used to calculate the change in farm 
income arising from the changes in the 
values of each output and input in the 2005 
AgriFood-SAM. The output value share 
is reduced for each of the four primary 
agricultural sectors by the value of output 
sold on the domestic market, as this is 
only a reshuffling of domestic expenditure 
with no net employment increase. This 
approach allows the calculation of the 
change in farm income arising only from 
a change in prices of exported output and 
inputs. The expenditure generated by the 
assumed change in farm income (allow-
ing for household savings and taxes) is 
then allocated over the 53 sectors in the 
economy in accordance with the expen-
diture shares in the 2005 AgriFood-SAM, 
and used as a second set of shocks to final 
demand.
Table 7 presents the results of the extra 
income re-spent in the economy as an 
effect of the projected increased prices in 
primary agricultural products. The results 
for the two scenarios, described earlier, are 
presented. An increase in farm household 
income of €374 million could generate 
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Table 6. Input and output price changes, Food and Agricultural Policy Research Institute (FAPRI) model
Sectors FAPRI price change 
outputs (%)
Export value 
shock (€ millions)
Sectors FAPRI price 
change inputs (%)
Milk +16 +217 Animal feed –2
Cattle +22 +325 Chemical +19
Sheep +42 +70 Energy +46
Pigs +2 +2
Additional farm export income                             €374
Source: Authors’ calculation and Donnellan and Hanrahan (2012).
The FAPRI model provides estimates for the price change for the four main agricultural products and three 
of the inputs used in agriculture.
2,161 jobs in the economy in Scenario 1, 
compared with 313 jobs in Scenario 2. 
Thus, using average employment coef-
ficient, the total job creation which might 
be generated by meeting the FH2020 
targets would amount to 40,591 jobs. If, 
more plausibly, we base the simulation on 
the econometrically-estimated marginal 
employment coefficients, in addition to 
the 16,045 jobs associated with increased 
output, another 313 jobs will be created in 
the economy due to the change in prices, 
for a total of 16,358 jobs if the FH2020 
targets are met.
Conclusion
This paper uses a SAM multiplier analysis 
to investigate the employment impact of 
the four main targets for increases in agri-
cultural output set in the FH2020 report. 
We simulate results for two scenarios 
based on estimated average and marginal 
employment responses to meeting the out-
put targets. We take into account both the 
greater volume of output as well as the 
gains in farm income due to higher pro-
jected prices in 2020. The multiplier analy-
sis takes into account not only the potential 
additional employment at farm level, but 
also in the processing and other sectors in 
the economy through indirect linkage and 
induced effects. The results reveal a wide 
range in terms of the jobs impact and show 
the importance of the assumptions made 
with regard to the employment intensity 
of the additional output arising as a result 
of the achievement of the FH2020 agricul-
tural output growth targets.
In the first scenario using average 
employment coefficients, the model simu-
lates the creation of just over 40,000 addi-
tional jobs. For reasons mentioned earlier, 
we believe this is a substantial overestimate 
of the likely employment impact of the 
FH2020 targets. In the second scenario, 
we project the employment impacts using 
marginal employment coefficients based 
on the historical relationship between 
employment growth and output increases 
holding technology constant. The total 
employment impact of the FH2020 targets 
in this scenario would amount to 16,500 
additional jobs. In our view, this lower esti-
mate is the more realistic one although we 
recognise that the empirically-estimated 
relationship from the past may not nec-
essarily hold in the future. The scenario 
results using the average employment 
coefficients can be interpreted as an upper 
bound on the likely employment effects of 
meeting the FH2020 targets.
Multiplier analysis assumes that prices 
are static and that resources are freely 
available to produce the additional sup-
ply. These assumptions imply that if a 
sector expands, the additional demand it 
 generates for labour and inputs does not 
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generate inflation in the price of these 
inputs or in wages. In the current high 
unemployment environment in Ireland this 
is probably a reasonable assumption in the 
case of labour, but the assumption could 
be questioned in the case of other inputs. 
The expansion of Irish agriculture of itself 
is not likely to generate inflation in the 
case of imported inputs (because demand 
from Ireland is small in a global context), 
but it could generate inflation in the price 
of domestically produced inputs such as 
replacement animals and land rents. Any 
such responses would tend to dampen the 
multiplier impacts estimated above.
Further work could be done to improve 
the quality of the estimated marginal 
employment coefficients. Future analysis 
would benefit from larger samples and 
further improvements in the econometric 
model by identifying additional influences 
on employment coefficients, such as trends 
in labour productivity or unemployment 
rates, and/or by taking account of possible 
asymmetric responses of employment to 
output increases and decreases.
In summary, the use of a social account-
ing model together with estimates of the 
employment intensity of additional output 
has allowed us to provide estimates of 
the additional economy-wide employment 
likely to be created as a result of achieving 
the sectoral agricultural growth targets set 
out in FH2020. Achieving these targets 
would make a significant contribution to 
helping the Irish economy recover from 
the recession and high unemployment of 
recent years.
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Table A2. Fixed effects regression results
D lnEmployment
A_AMIK 0.238*** A_MPIG 0.051*** A_PRME 0.007 A_TRAD 0.413***
A_ACATL 0.019*** A_MPOL 0.056*** A_CHIM 0.019*** A_WHSL 0.118***
A_ASHP 0.006* A_MSHP 0.024*** A_RUBB 0.014*** A_RETS 0.104***
A_APIG 0.018*** A_MFSH –0.003*** A_NOME 0.018*** A_HORE 0.020***
A_APOL 0.020*** A_MFRVE 0.024*** A_BAME 0.026*** NACE 60 to 64 0.127***
A_AHOR 0.031*** A_MDARY –0.008*** A_MEMA 0.031*** A_REES 0.114***
A_ACER 0.039*** A_MANFE –0.008*** A_MAEQ 0.006*** A_RESE 0.046***
A_AFRVE –0.008*** A_MOTFO 0.011*** A_OFMA –0.009*** A_COSE 0.056***
A_ASUG 0.019*** A_MBEV 0.016*** A_ELMA –0.029*** A_RESH 0.147***
A_APOT –0.008*** A_TABA –0.013*** A_RATV 0.005** A_OTBU 0.265***
A_AOTCR 0.062*** A_TEXT –0.054*** A_MEDI 0.055*** A_RECS 0.124***
A_AFOCR 0.017*** A_FURS –0.112*** A_MOTO 0.007** A_OTSE 0.056***
NACE 02,05 –0.015*** A_LETH –0.094*** A_OTTR 0.009*** constant –0.036***
NACE 10 to 14 0.024*** A_WOOD 0.036*** A_ELGA –0.037***
A_MBEF 0.018*** A_PAPE 0.001 A_CONS 0.096***
N              636
R2 0.263
The milk sector is omitted in the regression above to avoid perfect collinearity. Hence, the employment elasticities 
for each sector, reported in Table 3, are calculated adding d to b. Full table including employment elasticities and 
marginal employment coefficients can be provided on request.
